I¥J Status and Physics Program

Status & Physics Program

Upgrade & Shutdown
Status G. Ginther

Operations/Visitor
Budgets L. Stutte
Computing and

Budget G. Davies

DO Resources & MoUs

T. Wyatt —
Forwad M | [ Gt St — Institutions:
39 US, 53 non-US

= Collaborators

S ~ 671 Total
nﬁ ~ 50% from non-US
& institutions

T T T e Py oo L Sy R e e ~N 100 post-docs
e e T ~ 140 graduate students
|+ New Electronics, Trig, DAQ |

G.C.Blazey/ NIU



DEJ Overview of Today’s Status Talks

e Ran efficiently at the highest luminosities

e Run IIa completed with 1.2fb-! to tape
(reading out the full detector)

e Continuing 0.4 fb-1 analysis/publications

e 1.5B event data set fully analyzed (Gavin)
and preliminary results presented

e Upgrade production complete and
installation well underway (George)
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w Low Luminosity Running

e The Tevatron provided two low luminosity stores (on the first try):
— a 36X36, 28 cm beta*, 1E30 store.
— a 1X1, 1.6 m beta* store.

e On the 1X1 store, the FPD group was able to get much closer to the
beam.

— This has allowed us to take low-t elastic and diffractive scattering
events.

— Having four dataloggers allowed us to write events at 250 Hz.
e No scheduled operation of FPD in Run IIb

i e S e
P1 Hit Ma, e P1 Hit Map =i s
40 — T ———m Mean x  -0.9803 40— Mean x -3.055
o Mean y 2347 E Mean y -1.193
I RMS x 17.65 30F- RMS x 10.74
E RMSy  18.38 = RMSy  10.03
= [1] [1] [1] =
20 [} FES] [1] 20—
= o T =
10 5 10—
0fE o
0 A0
20 -20—
30 301 1 } ( 1
-apEs 405 ! ! ! Ll I o noollonon
-40 -4 30 20 10 ] 10 20 30 40

G.C.Blazey/ NIU



Efficiency

IDEDS Daily Data Taking Efficiency [ 1 api 2002 - 22 Febraary 2006
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Luminosity (fb ™)
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Run Il Integrated Luminosity

19 April 2002 - 22 February 2006
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DEJ silicon Microstrip Detector

4 barrel layers
aX|aI + stereo str|ps
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e 793k Channels
e S/Noise: > 10 all devices
e Cluster Efficiency: > 97%
e No fiducial loss
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DS Radiation Hardness

o | Layer 1
« Studied §os
— In the booster 3
— In situ with HV t :
Scans of noise and oE : ;
efficiency o gl i)

Luminosity (fb™)

e Depletion voltages

. DOSMT Depletion Voltage
— Evolving as expected | = o ospi
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w Central Fiber Tracker & Preshowers

Eight axial & eight stereo layers
VLPC readout at 8K
Performing well

— good light yield

— layer ¢ > 98%
After November 2003 shutdown
~ 1% of VLPC channels not
functional

— was 0.1% before November

— aone-time event

— water contamination in

cryostat?

2005 shutdown warmed up 1 (of
2) cryostats

— pumped out 0.51 H,0

— Upon cool down same loss rate

BUT different channels

Does not seriously degrade
performance, but requires
vigilance
Not warming up!

G.C.Blazey/ NIU
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w Solenoid

Coming out of FY04 shutdown, while attempting to ramp to
full current, the solenoid quenched.
Clues :

— An additional ~8W heat load was seen on the cooling system
during operation

— The south end of support cylinder shows an elevated temperature
when powered

— An excess in resistance is seen in the inner coil layer

— Careful detailed review of history of temperature rise of south coil
support when I|1Jowered indicates that the degradation is strongly
correlated with coil thermal cycles above 90K

Diagnoses: Suspect degradation of inner layer conductor joint
at south end of solenoid coil.
Prescription:

— Minimize future thermal disturbances

— Limit power cycles

— Upgraded cryogenics plant to provide additional operating margin
Carefully monitored coil resistance and supﬂort temperature

since beginning of FY05 run & show no further signs of
degradation.

Have run stably at 4550A (rather than 4750A) for ~ year

G.C.Blazey/ NIU
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Calorimeter

Liquid argon calorimeter
with uranium absorber

— Operating Smoothly

- 99.9% of 55,000
channels operational

Completed an in situ cell-
by-cell calibration of EM
and Had calorimeters, Z
pole resolution improved
from 3.35 GeV to 2.93
GeV

Aggressive program to
reduce noise continues,
episodic but O(~%)

|Iayer
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w Muon Systems

e Three layers tracking &
triggering
e Central

— PDTs: 98.6% of 8k tubes
active

— Scintillator: 99.8% of 630
counters active

e Forward
— Scintillator:

e 99.9% of 4608
counters active

e Expect around 10%
degredation (mainly in
phototube) at 15 fb!

- MDTs:

e 99.7% of 50k wires
active

e one plane disabled due
to broken wire.

e Stable
e Highly Efficient

Strength of DZero

G.C.Blazey/ NIU
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w Publications
(http:/ /www-dO0.fnal.gov/www_buffer/pub/Run2_publications.html)

2004
1)

2)

2005
1)
2)

3)
4)

3)
6)

7)
8)
9)
10)
11)
12)
13)

14)
15)

16)
17)

Search for Doubly-charged Higgs Boson Pair Production in the Decay to mu+mu+mu-mu- in pbarp
Collisions at sqrt(s)=1.96 TeV

Observation and Properties of the X(3872) Decaying to J/psi pi+pi- in pbarp Collisions at
sqrit(s)=1.96 TeV

Search for Supersymmetry with Gauge-Mediated Breaking in Diphoton Events at DZero
Measurement of Dijet Azimuthal Decorrelations at Central Rapidities in pbarp Collisions at
sqrt(s)=1.96 TeV

Measurement of the B_sO0 Lifetime in the Exclusive Decay Channel B_s*0->J/psi phi

A Search for the Flavor-Changing Neutral Current Decay B_s0->mu+ mu- in pbarp Collisions at
sqrt(s)=1.96 TeV

Measurement of the Ratio of B+ and BO Meson Lifetimes

IIDIeasurement of the Lambda-B Lifetime in the Decay Lambda-B -> J/psi Lambda With the DO
etector

A Search for Wbb and WH Production in pbarp Collisions at sqrt(s)=1.96 TeV

Measurement of the WW Production Cross Section in pbarp Collisions at sqrt(s)=1.96 TeV

A Measurement of the Ratio of Inclusive Cross Sections pbarp->2Zb/pbarp->2j at sqrt(s)=1.96 TeV
A search for anomalous heavy-flavor quark production in association with W bosons

First measurement of sigma(ppbar->2Z)xBr(Z->tau tau) at sqrt(s)=1.96 TeV

Search for first-generation scalar leptoquarks in ppbar collisions at sqrt(s)=1.96 TeV

Study of Zgamma events and limits on anomalous ZZgamma and Zgammagamma couplings in pbarp
collisions at sqrt(s)=1.96 TeV

Measurement of inclusive differential cross sections for Upsilon(1S) production in ppbar collisions
at sqrt(s)=1.96 Tev

Measurement of the p-barp -> Wgamma +X Cross section and Limits on Anomalous WWgamma
Couplings at sqrt(s)=1.96 TeV

Search for Randall-Sundrum Gravitons in Dilepton and Diphoton Final States

Search for right-handed W bosons in top quark decay

G.C.Blazey/ NIU
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w Accepted or Submitted

20)

21)
22)

23)
24)
25)
26)
27)

28)
29)

2006
30)
31)

32)
33)
34)
35)
36)
37)
38)

39)

Iérodt;_ction of WZ Events in p-barp Collisions at sqrt(s)=1.96 TeV and Limits on Anomalous WWZ2
ouplings
Search for neutral supersymmetric Higgs bosons in multijet events at sqrt(s)=1.96 TeV

Search for supersymmetry via associated production of charginos and neutralinos in final states with
three leptons

Search for single top quark production in pbarp collisions at sqrt(s)=1.96 TeV
Measurement of the lifetime difference in the Bs system

Measurement of semileptonic branching fractions of B mesons to narrow D** states
Search for large extra spatial dimensions in dimuon production at DZero

Measurement of the ttbar cross section in pbarp collisions at sqrt(s)=1.96 TeV using kinematic
characteristics of lepton plus jets events

Measurement of the ttbar cross section in pbarp collisions at sqrt(s)=1.96 TeV using lepton plus jets
events with lifetime b-tagging

Measurement of the ttbar production cross section in pbarp collisions at sqrt(s)=1.96 TeV in dilepton
final states

Search for the Higgs Boson in H->WW(*) Decays in ppbar Collisions at sqrt(S)=1.96 TeV

.;'_e‘la/rch for Pair Production of Second Generation Scalar Leptoquarks in pbarp Collisions at sqrt(s) = 1.96
e

The Upgraded DO Detector
Measurements of the isolated photon cross section in pbarp Collisiens at sqrt(s) = 1.96 TeV
First Direct Two-Sided Bound on the BsO0 Oscillation Frequenc

Measurement of B(t->bW)/B(t->qW) at sqrt(s) = 1.96 TeV
Search for the Rare Decay BO_s -> phi mu~+ mu- with the DO Detector
Multivariate searches for single top quark production with the DZero detector

Search for Squarks and Gluinos in Events with Jets and Missing Transverse Energy in pbarp Collisions at
sqrt(s)=1.96 TeV
Search for Excited Muons in pbarp Collisions at sqrt(s)=1.96 TeV
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Preliminary Inverse Femtobarn Results!

e First direct observation of the B*0_, meson

e First direct measurement of mass splitting between the excited B,
and B*, mesons

e World’s best limit on CP violation in like-sign di-muon events
R(ego) / [1-]€ go| 2] = -0.0011 = 0.0010 +0.0007
« World’s best measurement of lifetime difference in B%,
Al'=T, -T'; = 0.15 * 0.10 (stat) * 0.04 (syst) ps!
« World’'s best measurement of the branching ratio B°, —»D (*)D(*)
Br(B°, »D_(D_) = 0.071  0.32 (stat) +0.029 -0.025 (syst)
« First measurement of the branching ratio for a B%, semileptonic decay

to an orbitally excited D.** meson
Br(B%, — D_,(2536)uvX) = [0.86 + 0.16 (stat) + 0.13 (syst) + 0.09 (input BR)]%

« World’s best limits on the FCNC charm decay
Br(D* - ntptu’) < 4.7 x 10-6 @ 90% CL
A New Expected Upper Limit on the Rare Decay B%, — uu
Search for the Higgs Boson in H->WW#*->|I' Decays with 950 pb-1
Z+jets in the D@ Detector: A Comparison of Sherpa and Pythia

Search for GMSB SUSY in Diphoton Events with Large Missing ET with
the DO Detector

e Inclusive Jets

73 preliminary analyses in total

G.C.Blazey/ NIU
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1 fb1 B Physics

=
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First Direct Two-Sided Bound on the

B, Oscillation Frequency

B, 2 vuDs 2 vunKK

> - DO Runll A 1fb™" - DO Runll A 1fb"
@ 6000 — 1200~
S - (b)
S =
34000 800
@ 2
c E *
2 2000 400
w E C
0F 048 19 2o
M, [GeV]

—
~J C
et B

D6 DI s R
2 £ t* * —1

S R DG Runll, 1fb

l [ ¢ N .ot st iSO

C *
4 i ,‘;.r ......................................................................................................................

Amplitude

e Submitted to PRL
March 15, 2006

4: }datat 1o D@ Runll |
L [Jdata + 1.645 o (stat.) ; y
2:_-data +1.645 o (stat. @ syst.) Il b i PR
0 E‘hr.-a-s -.nﬂﬂﬂﬂﬂi *H H H,H .
x)d N
- 1fb |
_4[ ¢ 95% CL limit: 14.8ps” -
- ----- Expected limit: 14.1ps'1
PR R N TR AN SR WA TR SN SN S RN SN T S TR S U T S S S S’
0 5 10 15 20 25
Am, [ps]

e Most probable
value 19 ps!

e 17 < m, < 21 ps?!
at the 90% C.L
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MR T “'F = pT I:{::n:)nrea = 0.7
Hadronisation corrections applied

—— CTEQ6.1M (NNLO-NLL)
MRST2004 (NNLO-NLL)
- === Alekhin2002 (NNLO-NLL)

Data scaled to NNLO-NLL theory
at p. =100 GeV/c at |y |<0.4
to rémove luminosity Gﬂcer'tauﬂy

LI 1 I L L I L

DO Run Il preliminary

L L L) I LI I 1

ly | <0.4 L ~0.8fb"
i N O 0 s DO A O ot 1Y vy Loy ny D Ds v g g 10 % e
0 ) % 100 200 300 400 500 600 70C
10 10 p, (GeVic)
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Just for Fun!

Et=624, 594 GeV
@ n=0.14, -0.17
Mjj=1.22 TeV

G.C.Blazey/ NIU
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P& QCD: Direct Photon Production

Y
=

Data / Theory
N

0.8

0.6

0.4

i L=326pb" DO
F R — R . S
= -
-l ! .
i L ']L e T
u T TH T J[
| = ratio of data to theory (JETPHOX)
i CTEQ6.1M PDF uncertainty
L« - R scale dependence
n (uR=uF=L|tf=0-5p"4 Iemd 2r3"4)I |

| I | I 11 1 1 11 1 1 I 1 1 1 I 1 1 1 | I I .|
0 50 100 150 200 250 300

Py (GeV)
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Electroweak

o Data / PYTHIA

Nr. of Events

Data / SHERPA

Nr. of Events
2 g 3

data wistat error

e DO Runll Prelin'linary ®  dala wistat & sys error

I Pythia range stat
[ Pythia range stat & sys

4r |
3r : [ ]
2 + i :
ik b
2 2 3 )
data wistat error
it DO Runll Preliminary | 2 ET“I:;:::::;?"W
Epa I
10°
10°
10
1
2
, A I
E 1 'T
|
02 R R N

6
Jet Multiplicity

Z+jet multiplicity study
*950 pb-1

ePhythia falls to describe jet multiplicities

*SHERPA (parton shower+ME)

successfully describes multiplicities

W-mn Charge Asymmetry
*230 pb-1
*MRSTO02 PDF

[ D@ Run Il Preliminary |

TTTT

Asymmetry
(=]

_L/
ol
.0_05:
| S e T e S S S
0 02 04 06 08 1 12 14 1.6 1.8 2
rapidity
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w Top: Mass

ME: Lepton + Jet(b-tag)

©

[{=]
a0 0 -
Illlllll]lllllll

°o o
0w O

.

IIiIIIIIIIIIIIIIIIII[III]Il['IIlIIIIIllIII

150 155 160 165 170 175 180 185
op (GEV)

Lepton + Jet(b-tag)

56

-log(L)

54 ’
52 -
50

a8+

46 |-

I ’ D@ Run Il preliminary

L 1
120

L
140

1
160

1
180

L P
200 220
m, (GeV)

176.6+/-11.2 stat +/- 3.8 sys GeV

170.6 +4.0/-4.7 stat +/- 1.4 sys GeV

Mass of the Top Quark (*Prellmlnary)

Measurement Miop [GeV/c?]
CDF-l di-l o 167.4+11.4
D@-1  di-l ol 168.4 +12.8
CDF-Il di-* —e—]: 1645+ 55
D@l di-I* e 176.6£11.8
CDF-l 4] +lo— 176.1% 7.3
DBl |4 e 180.1 + 5.3
CDF-Il I+j* -or 1734+ 2.8
DIl I+* e 170.6 + 4.6
CDF-l allj ' —e—— 186.0£11.5

; X’ /dof = 8.1/8
Tevatron Run-I/II*  [H 1725+ 2.3

150 170 190
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Top : Cross Sections

All jet cross-section
c=12.1+/-4.9+/-4.6 pb

| FELEE DL L0 G PR N T L G L |

50 100

Three jet mass |

1 b-tag
*2 no b-tag

D@ Run Il Preliminary (360 pb')

* D@ Data Candidates
7] D@ Data Untagged Multi-Jet Events

No b-tagged
dijets

150 200 250 300
il Mass (GeV)

120~ D@ Run Il Preliminary (360 pb')

* D@ Data Candidates
__[] D@ Data Untagged Muiti-Jet Events

25

15

10

lepton+track+btag

. D@ Data D@ Runll Preliminary, 370 pb™

Wit

"BZ — ee, uu
i =X
-COww
_[[Multijet/W-+jets

1 2
Number of Jets

26

0

Lepton+track+btag & en

s = 8.6 +1.9/-1.7(stat) +/-1.1(sys) +/-0.6 pb

0 50 100 150 200 250 300 350 400 450 500
bjj Mass (GeV)
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New Phenomena - SUSY

Run 164170 Evt 62966279 Sat Feb 4 15:06:30 2006

Triggers:

1 MET M g Stopped GlUinOS

E=]
S st D@ Preliminary (L=350pb™)
E 1.55— —a—  Expected Limit
-
c 14F —s— Observed Limit
195 5=
g 1.2}
5
Bov) © osf
o :
_j osfF
4.7 o :-
ﬁ 0.::,E
o 0.2
Bins: 46 2 %:....I.k..l....l....l.‘..
Mean: 4.02 0V _ 0 100 150 200 250 300
ﬁ/l'i]r]f‘o?éég ' MET et 194.7 Jet Energy (GeV)
Max: 34.4
210° D@ Run I Preli GMSB SUSY
:,., e 1vyydata olfb] - D& Run Il Preliminary
107 — total BG i e 760 pb’’
E © BG with true MET
K 100
1 :— T e B
L, | - 1
100 110
u 10 &
1 [ H;' 0 - 180 200
10%5°°%8 20 60 80 "160'“"%20'”140”'160 T N A
70 75 80 85 90 95
Missing ET, GeV A[TeV]
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w More SUSY

stop Search Squarks and Gluinos
d_'110 Do Rre!l.mlﬂaw..._ 9 %'I""I""I"'_1'_
[3) ’» T Q D@ Run I, 310 pb -
=100 ATk I & tan=3, A =0, 1<0
4 Tk e A1
O] I
';' 7 =
! y J
e /< - ER- s\
= . VAR @ 1 © :
o _. ] @ N
' £y = : AM.
0L e EPM
AT RTS
60 80 100 120 140 160 180 200 00 100 200 300 500 600

Scalar top Mass [GeV/c’] Gluino Mass (GeV)
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Two Exotics

Excited Muons

2.0

1.5F

1.0L

DO 380 pb’

PP— Kl
WPy

excluded
at 95% CL

vl bevaa bena b benas bywa byawa by a1y
200 250 300 350 400 450 500 550 600

my-[GeV]

~ 1_"‘ o AVAVALVA PR VAVAVSS (NN T

T b TR

T bl L :

;e

T 08 7

1] R R R .
0.7 -
061 A~ Run | e + ujvj =
05E —— Run [Ty :

R =&~ Run I+/l comb.
0-4:;",‘;v,;ﬂ.";.-‘,: ==l I A T B
140 160 180 200 220 240 260 280

2nd Generation Leptoquark

Scalar leptoquark mass [GeV]
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Compiled Higgs Searches

Cross-Section X Br (pb)

10

DO Run II Preliminary

H—wm ﬁ|'||'|1|'
D 30325 pt™

ZH—Wbb WH=WWW  H=WW SNy

D 261 ph D0 36 3-8 pb! [ 950 pb™
SM WH—WWW
M TH— bk \
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Higgs to WW
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Combined Higgs Searches
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w Conclusions

e Good stewards of your investment in
DZero

o Efficiently collected Run Ila data

e All analyses maturing and incorporating
entire data set > publishing with 1fb-1!

e An exciting future!
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